Although the catalase test has been used for many years for rapid differentiation of the genera of gram-positive organisms, little has been said about its use in the family Enterobacteriaceae. It was further noted that a wide variety of methods exist for the execution of the catalase test, that there is no universally accepted strength specified for the hydrogen peroxide, and that no gradations for the vigor and speed of the reaction have been mentioned. Under the conditions of the clinical laboratory, we have developed a simple, rapid, and accurate method for the catalase test that has been of great value as an aid in the identification of the Enterobacteriaceae. With 3% H202, it was observed that Serratia, Proteus, and Providencia were vigorous catalase reactors. Only Salmonella and rare Escherichia, Enterobacter, and Klebsiella isolates were moderate catalase reactors. Escherichia and Shigella strains were mostly nonreactive, with less than one-third weakly (+) reactive, whereas most Enterobacter strains tended to be weakly reactive. Klebsiella strains were divided equally between nonreactive and weakly reactive. In practice, this test was also of great value in discerning nonpigmented Serratia cultured from the hospital environment and in detecting mixed flora containing nonspreading Proteus.
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The importance of the catalase reactions, by which hydrogen peroxide is broken down to water and oxygen, is well known for its application to the differentiation of gram-positive organisms. For example, streptococci and Diplococcus pneumoniae, which are catalasenegative, are easily distinguished from staphylococci and micrococci, which are strongly catalase-positive. Similarly, catalase-positive anaerobic diphtheroids can be differentiated from Actinomyces israeli, which is catalasenegative, in spite of the nearly identical morphological appearance of these two organisms.
In principle, strict anaerobic organisms are generally thought to be catalase-negative, and aerobic or facultative organisms are considered to be catalase-positive (7, 10 The organisms used in these tests were freshly isolated strains from clinical specimens, less than 24 hr old at the time of testing. More than half of the organisms shown in the tables were subjected to all four of the methods of determining catalase activity. Because it was found that the results obtained by any one method were compatible with those from the other methods, only the first method described above was used subsequently. Table 1 compares the catalase reactions of the genera of Enterobacteriaceae. Among the Escherichia strains tested, 70% were totally nonreactive, and the remainder produced only weak evolution of gas. Whereas Shigella strains were similar to the Escherichia strains, Salmonella strains tended to produce moderate volumes of gas immediately. The tribe Klebsielleae proceeded from weakness to strength by genera; Klebsiella strains were equally divided between negative and weakly reactive, and Enterobacter strains displayed a reversal of the Escherichia results, with 68% weakly reactive. Serratia allied itself with Proteus and Providencia, being vigorously catalase-positive.
RESULTS
In Table 2 , the effect of reducing the concentration of H202 is shown. The best comparison was seen between the concentrations 0.5 and 3.0%. At the lower concentration, Escherichia, Klebsiella, and Enterobacter were essentially reduced to catalase-negative, whereas Serratia remained almost always positive. It appears that the 0.5% concentration can be used to differentiate Serratia from the Klebsiella and Enterobacter strains, which are moderately reactive at the 3.0% level.
DISCUSSION
That the catalase test is simple, rapid, and inexpensive is evident. Its usefulness, however, within the family Enterobacteriaceae requires the establishment of two additional characteristics: applicability and accuracy. In the literature, statements concerning catalase production are frequently made as absolutes, without qualification as to weak or strong, slow or rapid evolution of gas. Only rarely is the method of testing stated, even in texts. A recent publication mentioned an organism as being catalase-positive; two pages later it was casually revealed that 35% H202 was used. Another author proposed that 20% peroxide containing methylene blue dye be used under a cover slip for greater visibility (9) . Even the texts most often used for reference differ in the concentrations suggested. Many recommend 10% H202 poured over a slant culture (4-6), whereas others designate 3% (1-3, 8 ). By contrast, one of the most definitive of the early studies delineated the concentration, the method used, and the gradations of vigor of the reactions, and proposed a classification schema for the clinically important organisms based on the two criteria of catalase production and sensitivity to the killing effect of H 2O2 (7). We found a high degree of agreement with those observations when tested with our own stock cultures. McLeod and Gordon, using 1.5% H2O2, recorded their reactions as nil, very slight, slight, strong, and very strong. 
